First-row transition-metal containing proteins catalyze a wide range of enzymatic processes such as oxygen transport and activation, small molecule activation and electron transfer. Understanding the geometry and electronics of resting and transient intermediate species formed during catalysis is an important step towards elucidating the catalytic mechanism. X-ray absorption spectroscopy and EXAFS are powerful spectroscopic techniques for local-geometric and electronic structure determination and can be applied to both single-crystal and solution samples. A combination of X-ray spectroscopy with density functional theory calculations can present a holistic picture of the intermediates and overall catalytic mechanism.
